Interesting landforms created by an ancient network of earthworks are shown, using Google satellite imagery enhanced by an image processing. This network covers a large part of the land near the Titicaca Lake. Satellite images clearly display the slopes of hills criss-crossed with terrace walls and the surfaces of the plains covered with raised fields, indicating that this was once a highly productive agricultural place for the south central Andes. Some of the landforms are rather remarkable, having a clear symbolic function. Among them, there are structures which seem to represent birds, where ponds are their eyes.
researchers started an experimental reintroduction of raised fields, in the Huatta, a land near the lake, in Peru. They persuaded some local farmers to rebuild a few of the raised fields, plant them in indigenous crops, and farm in traditional manner. Archaeological and experimental data suggest that raised fields might be more appropriate for the region [7] . Let us observe the satellite images. Lake Titicaca sits 3,811 m above sea level, in a basin high in the Andes on the border of Peru and Bolivia. The western part of the lake lies within the Puno Region of Peru, and the eastern side is located in the Bolivian La Paz Department. Both regions have the slopes of the hills criss-crossed with terrace walls. Some parts of the plain surfaces are covered with raised fields, indicating that this was once a highly productive agricultural place for the south central Andes. As earthworks, raised fields are constructed by excavating parallel canals and piling the earth between them creating long and low mounds, surfaces being flat or convex [7] . These raised platforms created a local micro-environment, able to reduce the frost risk for crops. The canals between raised fields act as sources of moisture during the periods of drought. Moreover, water in the deep canals might have been used to cultivate aquatic plants and fish, as well as attract lake birds [7] . The raised fields of Titicaca have different forms and size, generally being 4-10 m wide, 10 to 100 m long, and 1 m tall. Some early fields were narrow ridges of 5 m wavelength. At a later time, the wavelength increased for larger fields to 10 m [7] . In spite of erosion, the network of these not sohigh earthworks is clearly visible from the space. For instance, Figure 1 shows a piece of this land. Observing the figure, we can argue that the creation of these earthworks was previously planned, following the natural slope of the terrain. Many other interesting drawings are displayed by the satellite imagery. The author wants to show some of them, because of their symbolic evident planning. They seem geo-glyphs. In Figure 2 we see a bird, where a circular pond is the eye. In Figure 3 , it looks like a condor being represented on the surface. For the three images, a processing method [8] was used that the edges of the network. In Fig.4 , there is an animal that could be a hedgehog. Another artificial landform that could be a geo-glyph (a fish or a tortoise) is located at coordinates approx. -15.6464,-70.132. Landforms in Figures 1-4 are in Peru districts. In Bolivia we see a large area (approx. coordinates -16.4275, -68.5822) where the raised fields have a different style. Here too, we see beautiful landforms, showing snakes, birds and other objects, not so easy to figure out. A rule of thumb: to find the figures, look for circular ponds, because sometimes they can be the eye of an animal. Figure 6 shows a snake and a bird in the Bolivian country. In conclusion, the paper showed that the previously proposed image processing of natural landforms [8] can be applied to the study of artificial landforms, such as geo-glyphs. After processing, having the possibility to observe all the minute details of structures, a comparison of considered symbolic landforms with those of other regions is more easy [9, 10] . A future work is devoted to a survey of all the Titicaca Lake region.
Notes and references
[1] Being erosion acting on earthworks, as on all landforms, the study of those structures with known age and initial morphology is particularly interesting for geophysical researches. Comparing the original with the current shape provides the data for developing and testing models for long-term landform erosion. Such investigation was applied, for instance, to the Inca agricultural terraces abandoned at 1532 A.D. in the dry lands of southern Peru, see [2] . : This is a part of the land near Lake Titicaca. In the upper panel, the original image from Google, in the lower one the image enhanced with a previously proposed method [8] . It looks like the head of a bird. In any case, we can argue that the creation of earthworks was previously planned, following the natural slope of the terrain. Note that the processing allows observing all the minute details. Here we see a bird, where a circular pond is the eye. In the upper panel, the original image from Google, in the lower part the image enhanced with a previously proposed method [8] . Figure 3 . This landform appears as a geo-glyph representing a condor. In the upper panel, the original image from Google, in the lower part the image, the head enhanced with a previously proposed method [8] . : Figure 5 : A snake and a bird in a plain region of Bolivia, near the lake. Form an image obtained by Google Maps, processed with a previously proposed method [8] . Note the different style of this landform.
